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胺等。其中 SFMⅣ培养基浓缩液的效果 好，单独添加产量可以提高约 50%。
水解物可以提高约 30%左右的产量。添加 BSA 及 SFMⅣ培养基浓缩液后产量可
以提高 1 倍。另外，在第 3 天检测，利用 pTT5 载体表达 8C11 cAb 比 pcDNA3.1
表达的产量约高一倍。本研究获得的 8C11 cAb 产量可以达到 13mg/L 左右。 
利用初步建立的 CHO-S 细胞高密度瞬时基因表达系统来表达禽流感病毒
H5N1 亚型的 HA 蛋白。构建了 A/Ck/HK/YU777/02（H5N1）毒株的 HA0 及 HA1























The need of recombinant proteins for preclinical, biochemical and  
biophysical studies is growing increasingly. Production of recombinant human 
proteins in mammalian cells is usually highly advantageous due to the ability of these 
cells to perform plenty of the necessary post-translational modifications for full 
bioactivity. More recently, improvement in transient gene expression (TGE) system 
has shown that mammalian cells can be used to produce high-quality recombinant 
proteins rapidly with considerable quantities. Because of the yield of TGE production 
is usually very low, hardly over 20 mg protein/l, large-scale transient gene expression 
is an attractive choice to get milligram to gram quantities of a protein in mammalian 
cells for pre-clinical research, with some processes reported to reach 100L. In this 
study, the strategy to improve TGE focuses on facilitating transfection of CHO-S cells 
at high cell density, and improving cell maintenance and protein expression by 
fed-batch process. Green fluorescence protein (GFP) and 8C11 cAb were used as 
reporters to assess and improve transient gene expression in CHO-S cells. In the 
optimization of CHO-S cells transient expression, parameters are including the cell 
density, the DNA amount, the DNA-to-PEI ratio, the timing and solution conditions 
for complex formation, the transfection medium and so on. Through the research the 
transfection efficiency is above 60% at the cell density of 8×106 cells/ml, with PEI as 
the transfection agent. 
To improve cell maintenance and protein expression, a fed-batch culture was 
performed using an enriched medium, including protein hydrolysate, EAA, SFMⅣ 
concentrates, Lipid Mixture 1, vitamins, Trace Elements, VPA, Glucose and so on. 
The SFMⅣ concentrates is most efficient to increase the productivety by about 50%. 
The hydrolysates is inferior to SFMⅣ concentrates, to increase the productivety by 
about 30%. The combination of addition of SFMⅣ concentrates and BSA can 
increase CHO-S transient productivity by about 100%. Also, the pTT vector is 
superior to the pcDNA3.1 vector in the productivity. Finally, the productivity in 


















Then the TGE of high CHO-S cell density platform was used to express HA gene. 
we constructed eukaryotic expressing plasmids encoding HA and HA1 of influenza A 
virus (A/Ck/HK/YU777/02 (H5N1)) and studied their expression in CHO-S cells.The 
expressed HA0 and HA1 protein was identified and analysed by ELISA and 
Dot-blotting, showing good activity. 
 






































缩写 英文全称 中文名称 
AI Avian Influenza 禽流感 
AIV Avian Influenza Virus 禽流感病毒 
BSA Bovine serum albumin 牛血清白蛋白 
cAb Chimeric antibody 嵌合抗体 
CDR Complementarity Determining Region 抗原决定簇 
CaPi Calcium phosphate-DNA-coprecipitation 磷酸钙/DNA 共沉淀法 
CHO-S Chinese hamster ovary suspension cells 中华仓鼠卵巢癌细胞（悬
浮） 
EAA Essential Amino Acid 必需氨基酸 
 Enzyme-linked immunosorbant assay 酶联免疫吸附实验 
FDA Food and drug administration  美国食品药品监督管理局 
GAM Goat anti mouse 山羊抗小鼠 
GAH Goat anti human 山羊抗人 
GFP Green fluorescence protein 绿色荧光蛋白 
HA hemagglutinin 血凝素 
HI Hemagglutinination inhibition test 血凝抑制实验 
HRP Horseradish peroxidase 辣根过氧化物酶 
HEK293 Human embryo kidney cells 293 293 人胚肾细胞 
H & T Hypoxanthine & Thymidine 次黄嘌呤和胸腺嘧啶核苷 
Ig G Immunoglobulin G 免疫球蛋白 G 
mAb Monoclonal antibody 单克隆抗体 
NA Neurominidase 神经氨酸酶 
PEI Polyethylenimine 聚乙烯亚胺 
PCR Polymerase chain reaction 聚合酶链式反应 
PH Hydrogen ion concentration 氢离子浓度指数 
P-F68 Pluronic F-68 嵌段式聚醚 F-68 
SFM Serum Free Medium 无血清培养基 
SGE Stable Gene Expression 稳定基因表达 
TGE Transient Gene Expression 瞬时基因表达 
tPA Tissue Plasminogen Activator 组织型纤溶酶原激活剂 
TE Trace Elements 微量元素 
TN1 Tryptone N1 胰蛋白胨 N1 
VCD Viable cell density 活细胞密度 
VPA Valproic acid 丙戊酸 
WB Western blotting 免疫印迹实验 
WHO World health organization 世界卫生组织 
Yu22 A/Ck/HK/YU22/02 (H5N1) H5N1 病毒株 Yu22 
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